In the title salt, [Ag(CH 4 N 2 S) 2 (PPh 3 ) 2 ]NO 3 , the Ag I atom is coordinated by two thiourea S atoms and two triphenylphosphane P atoms in a distorted tetrahedral geometry, with bond angles in the range 102.90 (4)-123.29 (4) . The Ag-S C bond angles are 101.75 (19) and 111.29 (18) . In the crystal, the component ions are linked by C-HÁ Á ÁO, C-HÁ Á ÁS, N-HÁ Á ÁO and N-HÁ Á ÁS hydrogen bonds, generating (101) sheets.
Chemical context
Silver(I) forms relatively stable compounds with phosphanes and sulfur donor thione ligands due to favorable soft acid-soft base interactions (Ferrari et al., 2007; Isab et al. 2010; Karagiannidis et al., 1990; Nawaz et al., 2011; Rü ffer et al., 2011) . Interest in these complexes arises from their luminescent (Ferrari et al., 2007) , antimicrobial (Ruan et al., 2009 ) and antitumor properties (Liu et al., 2008) . In the light of this, the crystal structures of several silver(I) complexes of phosphanes and thiones have been reported in the literature (Ferrari et al., 2007; Isab et al., 2010; Karagiannidis et al., 1990; Nawaz et al., 2011; Rü ffer et al., 2011) . Here, we report the crystal structure of a new silver(I) complex of triphenylphosphane (PPh 3 ) and thiourea (tu), (I) (Fig. 1 ).
Structural commentary
The crystal structure of the title complex consists of [Ag(PPh 3 ) 2 (tu) 2 ] + cations and NO 3 À counter-ions. In the cationic complex, [Ag(PPh 3 ) 2 (tu) 2 ] + , the silver(I) atom is bound to two P atoms of PPh 3 and two sulfur atoms of thiourea, assuming a slightly distorted tetrahedral geometry ISSN 2056-9890 ( Fig. 1) . The spread of bond angles around the Ag atom is 102. 90 (4)-123.29 (4) . The high value of the P1-Ag1-P2 angle [123.29 (4) ] is counterbalanced by the smaller S1-Ag1-S2 bond angle [102.90 (4) ]. The deviation from a tetrahedral geometry is apparently due to steric interaction between the bulky phosphane ligands. The Ag-S, Ag-P and other bond lengths (Table 1 ) are in agreement with those observed in other reported complexes (Ferrari et al., 2007; Isab et al., 2010; Karagiannidis et al., 1990; Nawaz et al., 2011; Rü ffer et al., 2011) . The nitrate ion is planar, but exhibits low symmetry due to rather strong hydrogen-bonding interactions with the NH group of the tu ligand.
In (I), the dihedral angle between the phenyl rings A (C1-C6), B (C7-C12), C (C13-C18), D (C19-C24), E (C25-C30) and F (C31-C36) are as follows: A/B, A/C, B/C, D/E, D/F and E/F = 82.67 (15), 62.77 (17), 86.59 (14), 73.72 (14), 85.01 (16) and 84.06 (17) , respectively. The thiourea units G (S1/C37/ N1/N2) and H (S2/C38/N3/N4) are almost planar with r.m.s. deviations of 0.0031 and 0.0007 Å , respectively, and are oriented at a dihedral angle of 76.82 (11) to each other.
Supramolecular features
In the asymmetric unit, strong N-HÁ Á ÁS, N-HÁ Á ÁO hydrogen bonds complete distorted S(6) and R 2 2 (8) loops. The other hydrogen-bonding interactions are of the C-HÁ Á ÁO, C-HÁ Á ÁS, N-HÁ Á ÁO and N-HÁ Á ÁS types (Table 2 , Fig. 2 ) and lead to a two-dimensional polymeric network in the (101) plane.
Synthesis and crystallization
The title complex was prepared by adding one equivalent of thiourea dissolved in 10 ml methanol to a 1:1 mixture of AgNO 3 and PPh 3 in a methanol-acetonitrile medium (10 ml and 15 ml, respectively). Mixing resulted in the formation of a white precipitate. After stirring for half an hour, the mixture was filtered and the filtrate was left for crystallization. Colorless crystals of (I) were isolated from the filtrate. The crystal structure of the product obtained by adding two equivalents of thiourea has already been reported (Isab et al., 2010) .
Refinement
Crystal data, data collection and structure refinement details are summarized in View of the title compound with displacement ellipsoids drawn at the 50% probability level. Hydrogen-bond geometry (Å , ). Computer programs: APEX2 and SAINT (Bruker, 2007) , SHELXS97 (Sheldrick, 2008) , SHELXL97 (Sheldrick, 2015) , ORTEP-3 for Windows and WinGX (Farrugia, 2012) and PLATON (Spek, 2009 Crystal structure of bis(thiourea-κS)bis(triphenylphosphane-κP)silver(I) nitrate Sidra Nawaz, Muhammad Nawaz Tahir, Muhammad Amir Nadeem, Bushra Mehmood and
Saeed Ahmad Computing details
Data collection: APEX2 (Bruker, 2007 ); cell refinement: SAINT (Bruker, 2007) ; data reduction: SAINT (Bruker, 2007 );
program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2015) ; molecular graphics: ORTEP-3 for Windows (Farrugia, 2012) and PLATON (Spek, 2009) ; software used to prepare material for publication: WinGX (Farrugia, 2012) and PLATON (Spek, 2009 ).
Bis(thiourea-κS)bis(triphenylphosphane-κP)silver(I) nitrate
Crystal data (7) 0.0173 (7) 0.0006 (7) S1 0.1117 (14) 0.0337 (7) Symmetry codes: (i) −x+1/2, y−1/2, −z+1/2; (ii) −x+1, −y, −z+1; (iii) −x+1/2, y+1/2, −z+1/2.
